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(57) L 'invention conceme un appareil (2) permettani de 
produire un stratifie constitue dune bande continue (6) 
d un materiau relativement ngide presentant une surface 
inteneure dont au moins une partie comporte un corps 
central, le corps central d"une bande continue (42) d un 
materiau relativement souple, de preference 
impermeable aux liquides, etant fixe au corps central 
d une bande continue d un materiau relativement rigide, 
et le materiau relativement souple ayant des bords 
opposes non fixes aux autres parties de la surface 
inteneure. L "invention concerne egalement des 
decoupes de canon formees a partir de ce stratifie. Dans 



(57) Apparatus (2) for forming a laminate comprising a 
continuous strip (6) of a relatively rigid material having 
an inner surface with a least one portion thereof 
comprising a central body portion and wherein the 
central body portion of a continuous strip (42) of a 
relatively flexible material, preferably fluid impervious, 
is secured to the central body portion of a continuous 
strip of a relatively rigid material and the relatively 
flexible material has opposite edge portions not secured 
to other portions of the inner surface, and carton blanks 
formed therefrom. In some instances strips of another 
relatively flexible material are secured to the opposite 
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quelques exemples, des bandes d ? un autre materiau 
relativement souple sont fixees au bord oppose mais ne 
sont pas fixees a la surface interieure. Dans quelques 
exemples, la bande continue d un materiau relativement 
rigide est pourvue de lignes de decoupe et de phage avant 
la formation du stratifie et d autres lignes de decoupe 
sont realisees apres la formation du stratifie pour dormer 
des decoupes de carton individuelles. 



edge portions but are not secured to the inner surface. In 
some instances, the continuous strip of a relatively rigid 
material is provided with some cut and fold Imes pnor to 
lamination and other cut lines are provided after the 
lamination to provide individual carton blanks. 
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ABSTRACT O F THE DISCIOSURE 



Apparatus for forming a laminate comprising a continuous 
strip of a relatively rigid material having an inner surface 
wiun at least one portion thereof comprising a central body 
portion and wherein the central body portion of a continuous 
strip of a relatively flexible material, preferably fluid 
impervious, is secured to the central body portion of a 
continuous strip of a relatively rigid material and the 
relatively flexible material has opposite edge portions not 
secured to other portions of the inner surface, and carton 
blanks formed therefrom. In some instances strips of another 
relatively flexible material are secured to the opposite edge 
portions but are not secured to the inner surface. In some 
instances, the continuous strip of a relatively rigid 
material is provided with some cut and fold lines prior to 
lamination and other cut lines are provided after the 
lamination to provide individual carton blanks. 
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Carton Blanks ^nd Apparatus For Forming Carton Blanks 



Field of the Invention 
This invention relates generally to the formation of 
individual carton blanks and more specifically to the 
lamination of materials and the cutting and creasing thereof to 
form individual carton blanks having cut and fold lines from 
which leakproof cartons can be formed. 

Background of the Invention 

There are many supposedly leakproof cartons on the market 
today. These are formed using a variety of methods. Some of 
the cartons are designed to hold granular materials while 
others are designed to hold liquid materials. While some of 
these leakproof cartons have been successful, there is always a 
need for improvement. 

In some processes for forming the carton blanks for 
forming leakproof cartons, apparatus is used to laminate 
together a continuous strip of a relatively rigid material and 
a continuous strip of a relatively flexible material. Under 
some operating conditions, there is a tendency for the 
laminated materials to curl. Therefore, it is desirable to 
eliminate or at least to minimize the amount of curl. Also, in 
the formation of individual carton blanks having cut and fold 
lines, it is conventional to form the cut and fold lines in the 
laminated product. 

Brief Description of the Invention 
This invention provides apparatus for laminating together 
a continuous strip of a relatively rigid material and a 
continuous sheet of a relatively flexible, fluid impervious 
material so as to prevent or minimize the curling of the 
lamination. In some instances, the laminate includes spaced 
apart relatively narrow continuous strips of a relatively 
flexible material. Also, in some embodiments, the invention 
provides for the formation of the cut and fold lines in the 
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continuous strip of a relatively rigid material prior to the 
lamination there of to the continuous strip of a relatively 
flexible, fluid impervious material. 

In one preferred embodiment of the invention the apparatus 
comprises a first roll mounted at. a fixed location for 
rotational movement and a second rotatable roll mounted 
adjacent to the first roll so as to form a nip therebetween. 
Drive means are provided for rotating at least one or both of 
the first and second rolls. At least a first guide means are 
located to guide a continuous strip of a relatively rigid 
material into the nip. At least a second guide means are 
located to guide a continuous strip of a relatively flexible 
material, preferably a fluid impervious material, into the nip 
so that the continuous strip of a relatively rigid material and 
the continuous strip of a relatively flexible, fluid impervious 
material have facing surfaces. While the guide means are 
illustrated as rolls, it is understood that they can be of 
other configurations. An adhesive coating is applied to at 
least portions of at least one of the facing surfaces. The at 
least a first guide means and the at least a second guide means 
are located so that the continuous strip of a relatively rigid 
material and the continuous strip of a relatively flexible 
material enter the nip only from one side of a plane tangent to 
the first roll and the second roll at the nip to secure at 
least portions of the continuous strips together. The portions 
of the adhesive coating are located so that a plurality of 
spaced apart strips of the relatively rigid . material and the 
relatively flexible fluid impervious material are not secured 
together. Preferably, the portions of the adhesive coating are 
on the facing surface of the continuous strip of a relatively 
flexible fluid impervious material. The first and second guide 
means are located so that the continuous strip of a relatively 
rigid material contacts the first roll before the continuous 
strip of a relatively flexible fluid impervious material 
contacts the continuous strip of a relatively rigid material. 
Alternatively, the first and second feeding means may be 
located so that the continuous strip of a relatively rigid 
material contacts the second roll before the continuous strip 
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of a relatively flexible fluid impervious material contacts the 
continuous strip of a relatively rigid material. 

Rotary cutting and creasing rolls are located before "the 
first and second rolls for forming cut and fold lines in the 
continuous strip of a relatively rigid material and removing 
scrap material. Some cut lines are not made in the continuous 
strip of a relatively rigid material so that the continuous 
strip of a relatively rigid material may be pulled through the 
laminating apparatus. If two carton blanks are being formed at 
the same time the laminated materials pass between a first pair 
of cutting rolls which cut the continuous strip of a relatively 
flexible fluid impervious material located between the carton 
blanks to be formed. The laminates then pass through a second 
pair of cutting rolls where the cut lines not previously made 
can be made to form the individual carton blanks which are then 
collected. 

In another embodiment of the invention, at least a third 
guide means are provided to guide a plurality of spaced apart, 
relatively narrow continuous strips of a relatively flexible 
material into the nip. The third guide means are located so 
that the plurality of spaced apart, relatively narrow 
continuous strips of* a flexible material are located between 
the continuous strip of a relatively rigid material and the 
continuous strip of a relatively flexible material. At least 
other portions of an adhesive coating are located to secure the 
plurality of spaced apart, relatively narrow continuous strips' 
of a relatively flexible material to portions of the continuous 
strip of a relatively flexible, fluid impervious material but 
not to the continuous strip of a relatively rigid material. In 
a preferred embodiment of the invention the continuous strip of 
a relatively rigid material comprises a composite material, as 
described below, the plurality of spaced apart, relatively 
narrow continuous strips of a relatively flexible material 
comprises paper, such as Kraft paper, and the continuous strip 
of a relatively flexible, fluid impervious material comprises a 
plastic film, such as polypropylene. 

In this embodiment, the' rotary cutting and creasing rolls 
and the first and second pair of cutting rolls function as 
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described above, in addition to cutting the continuous strip 
of a relatively flexible material, the first pair of cutting 
rolls also cuts the center continuous strip of a relatively 
narrow continuous strips of a relatively flexible material. 
5 Collecting means are provided to form the individual 

carton blanks into one or : more vertical stacks. The individual 
carton blanks are placed on the one vertical or more stacks so 
that the relatively flexible, fluid impervious material faces 
upwardly. 

10 In some instances, depending on the thickness and quality 

of the continuous strip of a relatively rigid material, the 
cutting and creasing rolls do not remove the scrap material. 
In those instances, rolls located after the laminating 
apparatus remove the scrap material. 

15 In another preferred embodiment of the invention, a cut- 

out is made in the top and bottom edges of the glue tab panel 
portion. When forming the carton from the carton blank, a 
continuous bead of hot melt adhesive is superposed over the 
exposed surface of the first sheet of relatively flexible 

20 material, the top cut-out, the glue tab panel portion, the 

bottom cut-out and the second sheet of relatively flexible 
material. 

In another preferred embodiment of the invention, portions 
of the first and. second sheets of relatively flexible material 

25 and the glue tab panel portion are folded over and secured to 

adjacent portions of the first and second sheets of relatively 
flexible material and the glue tab panel portion. 

In another preferred embodiment of the invention, the 
apparatus for forming a laminate of* materials comprises a 

30 driven coating applicator roll mounted at a fixed location for 

rotational movement. The coating applicator roll has a raised 
body portion for use in transferring coating materials. 
Coating means are provided for applying an adhesive coating to 
the raised body portion. An idler roll is mounted for 

35 rotational movement and for applying pressure on the raised 

body portion. First feeding means are provided for feeding a 
continuous film of a relatively flexible fluid impervious 
material between the coating applicator roll and the idler roll 
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to apply a coating of adhesive on the continuous film of a 
relatively flexible fluid impervious material. A drive roll is 
mounted at a fixed location for rotational movement. Another 
idler roll is mounted for rotational movement and for applying 
-pressure on the drive roll. Second feeding means are provided 
for feeding the adhesive coated continuous film of a relatively 
flexible fluid impervious material, a plurality of continuous 
strips of a relatively flexible material in spaced apart 
relationship and a continuous strip of a relatively rigid 
material between the drive roll and the another idler rx>ll to 
laminate and secure together the plurality of continuous strips 
of a relatively flexible material to portions of the adhesive . 
coated continuous film of a relatively flexible fluid 
impervious material and portions of the continuous strip of a 
relatively rigid material to other portions of the continuous 
film of a relatively flexible fluid impervious material. 
Processing apparatus are provided for further processing said 
laminated materials. The coating applicator roll applies the 
adhesive coating to the bottom surface of the continuous film 
of a relatively flexible fluid impervious material and 
inverting means are provided for inverting the continuous film 
of a relatively flexible fluid impervious material so that the 
bottom surface becomes a top surface. 

In one embodiment of the invention, the raised body 
portion comprises the entire outer surface of the applicator 
roll. In another embodiment of the invention, the raised body 
portion comprises two circumf erentially extending edge portions 
and a. plurality of spaced apart axially extending portions 
extending into the two circumf erentially extending edge 
•portions . 

In another preferred embodiment of the invention, the 
apparatus for forming a laminate of materials comprises a 
driven coating applicator roll ^mounted at a fixed location for 
rotational movement wherein the coating applicator roll has a 
central raised body portion for use in transferring coating 
materials. Coating means are provided for applying an adhesive 
coating to the raised body portions. An idler roll is mounted 
for rotational movement and for applying pressure on the raised 
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body portion. First feeding means are provided for feeding a 
continuous film of a relatively flexible fluid impervious 
material between the coating applicator roll and the idler roll 
to apply a coating of adhesive on the central body portion of 
the continuous film of a relatively flexible fluid impervious 
material. A drive roll is mounted at a fixed location for 
rotational movement and another idler roll is mounted for 
rotational movement and for applying pressure on the drive 
roll. Second feeding means are provided for feeding the 
adhesive coated continuous film of a relatively flexible fluid 
impervious material and a continuous strip of a relatively 
rigid material between the drive roll and the another idler 
roll to laminate and secure together the central body portion 
of the continuous strip of a relatively flexible fluid 
impervious material and the central body portion of the 
continuous strip of a relatively rigid material. In one 
embodiment, the raised central body portion is continuous and 
in another embodiment the coating applicator roll has opposite 
end portions with the raised central body portion comprising 
two circumferentially extending edge portions, each spaced from 
said opposite end portions and a plurality of spaced apart 
axially extending portions extending into the two 
circumferentially extending edge portions. 

Brief Description of the Drawing 
Illustrative and presently preferred embodiments of the ' 

invention are shown on the drawing in which: 

Fig. 1 is a schematic illustration of one embodiment of 

the invention; 

Fig. 2 is a schematic illustration of another embodiment 
of the invention; 

Fig. 3 is a top plan view of a continuous strip of a 
relatively rigid material having cut and fold lines prior to 
lamination; 

Fig. 4 is a top plan view of two individual carton blanks; 
Fig. 5 is a cross -sectional view of one embodiment of a 
carton blank; 

Fig. 6 is a cross -sectional view of another embodiment of 
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a carton blank; 

Fig. 7 is a partial top plan view of* another preferred 
embodiment of the invention; 

Fig. 8 is an enlarged view of po2rtions of Fig. 7; 

Fig. 9 is a partial top plan view of another preferred 
embodiment of the invention; 

Fig. 10 is a view similar to Fig. 9 after one folding 
operation; 

Fig. 11 is a" schematic illustration of apparatus of 
another preferred embodiment of the invention; 

Fig. 12 is a bottom plan view of Fig. 11; 

Fig. 13 is a top plan view of a carton blank of another 
preferred embodiment of the invention; 

Fig. 14 is an end elevation taken from the right side of 
Fig. 13; 

Fig- 15 is a schematic illustration of apparatus of 
another preferred embodiment of the invention; and 

Figs. 16 - 18 illustrate various types of adhesive 
patterns on the continuous strip of a relatively flexible, 
fluid impervious material or the continuous strip of a 
relatively rigid material. 

Detailed Description of the Invention 
In Fig. i, there is illustrated apparatus 2 for making 
individual carton blanks 4. A continuous strip of a relatively 
rigid material 6 from a roll of such material (not shown) is 
moved around guide roll 8 into the nip between cutting and 
creasing rolls 10 and 12 which are rotated in the direction of 
the arrows by conventional means {not shown) . The relatively 
rigid material comprises a conventional paperboard or a 
composite material such as that described in United States 
Patent No. 4,254,173 dated March 31, 1981 and issued to Peer, 
Jr. or other materials having ^similar characteristics. The 
cutting and creasing rolls 10 and 12 make the cut lines 14 and 
fold lines 16 in the continuous strip of a relatively rigid 
material 6. The cut lines 18, illustrated as phantom lines, 
between the glue tab 20 of one carton blank and the side panel 
22 of the preceding carton blank are not made at this time so 
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that the continuous strip of a relatively rigid material 6 can 
be pulled through the laminating operations as described below. 
Scrap material 24 is deposited from the cutting and creasing 
roll 10 into a hopper 26. 

Coating apparatus 30 is mounted at a fixed location. The 
coating apparatus 30 has a tank 32 for holding a supply of 
adhesive coating material 34. A rotatable transfer roll 36 is 
mounted so as to move into contact with the supply of the 
adhesive coating material 34, A driven gravure roll 36 is 
mounted so that raised portions thereof (not shown) will 
contact the transfer roll 36 to have adhesive coating material 
34 transferred to the raised portion of the gravure roll 36. 
The gravure roll 36 is driven by conventional means (not 
shown) . An idler roll 38 is mounted to form a nip between it 
and the gravure roll 36 and to apply pressure on the gravure 
roll 36. A continuous strip of a relatively flexible, fluid 
impervious material 42 is pulled from a roll of such material 
(not shown) and passes through the nip 40 and has the adhesive 
coating material on the gravure roll 36 deposited thereon. The 
continuous sheet of a relatively flexible, fluid impervious 
material may comprise a plastic material such as polypropylene, 
a paper material coated with a plastic material, such as 
polyethylene, or other materials having similar 
characteristics. The pattern of the adhesive coating material 
may be varied. In this instance, the pattern of the raised 
portions of the gravure roll 36 comprises two spaced apart 
circumf erentially extending raised portions to produce the 
laminated product illustrated in Fig. 6. This product 
comprises the relatively flexible, fluid impervious material 42 
secured to the relatively rigid material 6 by two spaced apart 
strips 44 of adhesive so that no adhesive is at the end 
portions 46 and 48 and the central portion 50. The central 
portion 50 is twice as wide as the end portions 46 and 48 so 
that the product illustrated in Fig. 6 may be severed to 
provide two individual carton blanks 4. 

It is understood that the continuous strip of a relatively 
rigid material 6 of Fig. 3 can be of differing shapes and have 
differing cut and fold line arrangements. Also, other 
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conventional methods and materials can be used to secure 
together the continuous strip of a relatively rigid material 
and the continuous strip of a relatively flexible material: 

A conventional laminating apparatus is illustrated in Pig. 
. 1 and comprises a first roll 60 and a second roll 62 mounted to 
form a nip 64. Either one or both of the first and second 
rolls 60 and 62 may be driven by conventional means (not shown) 
and either one or both may be provided with a flexible surface 
(not shown) ♦ The first and second rolls 60 and 62 function to 
pull the continuous strip of a relatively rigid material 6 
through the cutting and creasing rolls 10 and 12 and the 
continuous strip of a relatively flexible fluid impervious 
material 42 through the gravure roll 36 and idler roll 38 and 
to form the laminate. The cutting and creasing rolls 10 and 12 
are located to function as guide means so that the continuous 
strip of a relatively rigid material moves into contact with 
the first roll 60. Guide means 66 are located to guide the 
continuous strip of a relatively flexible, fluid impervious 
material 42 so that the facing surfaces of the continuous strip 
of a relatively rigid material 6 and the continuous strip of a 
relatively flexible, fluid impervious material 42 move into a 
contacting relationship. The cutting and creating rolls 10 and 
12 and the guide means 66 are located so that the continuous 
strip of a relatively rigid material 6 and the continuous strip 
of a relatively flexible, fluid impervious material 42 enter 
the nip 64 only, from one side of a plane 68 tangent to the 
first and second rolls 60 and 62 at the nip 64. 

It is understood that the adhesive coating material may be 
applied to the continuous strip of a relatively rigid material. 
In such an embodiment, the apparatus is arranged so that the 
continuous strip of a relatively rigid material contacts the 
surface of the first or second roll and then the continuous 
strip of a relatively flexible",- fluid impervious material is 
superposed over the continuous strip of a relatively rigid 
material. Also, the continuous strip of a relatively rigid 
material and the continuous strip of a relatively flexible 
material enter the nip only from one side of a plane tangent to 
the first and second rolls at the nip. 
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It is understood that the cut and fold lines can be formed 
after the lamination has been made in a conventional manner as 
long as the continuous strip of a relatively rigid material and 
the continuous strip of a relatively flexible material enter 
the nip as described above. 

The laminated product then moves between cutting rolls 70 
and 72 which cuts the continuous strip of a relatively 
flexible, fluid impervious material in the machine direction at 
the central portion 50 to form two laminated products which 
then pass between cutting rolls 74 and 76 which cut the cut 
lines 18 between the glue tab 20 of one carton blank and the 
side panel 22 of the preceding carton blank. After being cut, 
the carton blanks 4 are fed by feed rolls 78 and 80 into 
stacking apparatus which is schematically illustrated as a 
vertically moveable platform 82 which is mounted for movement 
over support means 84. The laminated product is moved through 
the cutting rolls 70, 72, 74 and 76 to the feed rolls 78 and 80 
in a conventional manner. The upper surface of the carton 
blanks 4 stacked on the platform 82 comprises from the 
relatively flexible, fluid impervious material 42. There can 
be more than one stacking apparatus. 

In some instances, depending on the thickness and quality 
of the continuous strip of a relatively rigid material 6, the 
cutting and creasing rolls 10 and 12 do not remove the cut 
scrap material 24. In those instances, rolls 86 and 88 remove 
the cut scrap material 24 and deposit it into a hopper 89. 

Another preferred embodiment of the invention is 
illustrated in Fig. 2. wherein a continuous strip of a 
relatively rigid material 90 moves into the nip between cutting 
and creasing rolls 92 and 94 which are rotated in the direction 
of the arrows by conventional means (not shown) to form the 
product described above and illustrated in Fig. 3. Scrap 
material 96 is deposited from"- the cutting and creasing roll 92 
into the hopper 98. The continuous strip of a relatively rigid 
material 90 is similar to the continuous strip of a relatively 
rigid material 6. It is understood that carton blanks 
differing from the carton blanks of Fig. 3 may be made by 
changing the configuration of the cutting and creasing means on 
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the cutting and creasing rolls 10, 12, 92 and 94. 

The portions of the laminating, cutting and stacking 
apparatus of Fig. 2 corresponding to similar portions the 
laminating, cutting and stacking apparatus of Pig. 1 and have 
been given the same reference numerals. After passing through 
the cutting and creasing rolls 92 and 94, the continuous strip 
of a relatively rigid material 90 moves over guide means 100 
into. contact with the second roll 62. A plurality of spaced 
apart, relatively narrow continuous strips of a relatively 
flexible material 102 are pulled from rolls of such material 
(not shown) and move over guide means 104 so that facing 
surfaces of the continuous strip of a relatively rigid material 
90 and the plurality of spaced apart, relatively narrow 
continuous strips of a relatively flexible material 102 move 
into a contacting relationship. A continuous strip of a 
relatively flexible, fluid impervious material 106, which has 
been provided with an adhesive coating by coating apparatus 
(not shown) , similar to coating apparatus 30 but having a 
different pattern, moves over guide means 108 so that a facing 
surface thereof moves into contacting relationship with the 
facing surfaces of the plurality of. spaced apart, relatively 
narrow continuous strips of a relatively flexible material 104 
and the portions of the facing surface of the continuous strip 
of the relatively rigid material 90 not in contact with the 
facing surfaces of the plurality of spaced apart, relatively 
narrow continuous strips of the relatively flexible material 
104 to form a laminate described more fully below. The guide 
means 100, 104 and 108 are located so that the . continuous strip 
of a relatively rigid material 90, the plurality of spaced 
apart, relatively narrow continuous strips of a relatively 
flexible material 102 and the continuous strip of a relatively 
flexible, fluid impervious material 106 enter the nip 64 only 
from one side of a plane 110 tangent to the first and second 
rolls 60 and 62 at the nip 64. The laminated product then 
passes through the cutting rolls 70 and 72 to cut the strip of 
a relatively flexible, fluid impervious material 106 and the 
continuous strip of a relative flexible material secured 
thereto to form two laminated products which then pass between 



11 



CA 02205401 1997-05-14 



WO 96/14986 PCT/US9S/14763 

the cutting rolls 74 and 76 which cut the cut lines 18 between 
the glue tab 20 of one carton blank and the side panel 22 of 
the preceding carton blank. After being cut, the carton "blanks 
112 are fed into conventional inverting apparatus (not shown) 
which inverts the carton blanks 112 so that the upper"- surfaces 
of the carton blanks 112 on the platform 82 comprise the 
relatively flexible, fluid impezrvious material 106. 

As described above, in some instances, depending on the 
thickness and quality of the continuous strip of a relatively 
rigid material 90, the cutting and creasing rolls 92 and 94 do 
not remove the cut scrap material 96. In those instances, roll 
116 and 118 remove the cut scrap material 96 and a vacuum 
manifold 120 removes the cut scrap material 96 from the roll 
118. 

The carton blank 112 illustrated in Figs. 4 and 5 
comprises a laminate of the relatively rigid material 90, the 
plurality of spaced apart relative narrow strips of a 
relatively flexible material 124, 126 and 128, which are not 
secured to the relatively rigid material 90, and an adhesive 
coating 130 that secures the spaced apart relative narrow 
continuous strips of a relatively flexible material 124, 126 
and 128 to portions of the relatively flexible, fluid 
impervious material 106 and other portions of the relatively 
flexible fluid impervious material 106 to portions of the 
relatively rigid material 90. The strip 126 is twice as wide 
as the strips 124 and 128 so that two carton blanks 112 can be 
formed. The continuous strips 124, 126 and 128 may be formed 
from a Kraft paper or other materials having similar 
characteristics . 

As described above, other methods and materials may be 
used to form the laminate and the adhesive coating material may 
be applied to" the continuous strip of a relatively rigid 
material and the plurality of spaced apart, relatively narrow 
continuous strips of a relatively flexible material. 

In Figs. 7 and 8, there is illustrated a portion of a 
carton blank 150 of another preferred embodiment of the 
invention. The carton blank 150 has a right side edge 154, a 
top edge 156 and a bottom edge 158. A plurality of fold lines 
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160 divide the carton blank 150 into a front panel portion 166, 
a right side panel 168 and a- glue tab panel 170. A plurality 
of fold lines 172 and a plurality of cut lines 174 divide the 
carton blank 150 into a top front panel portion 180, and top 
right side panel portion 182. A plurality of fold lines 184 
and cut lines 186 divide the carton blank 150 into a bott 
front panel portion 192 and a bottom right side panel por- on 
194. When the continuous strips 124 and the upper portion of 
126 of the relatively flexible material are fed into the 
apparatus of Fig. 2, there is a maximum tolerance distance that 
the lower edge 222 of the upper continuous strip can be spaced 
from the fold line 172 and that the upper edge 224 of the 
middle continuous strip 126 can be spaced from the fold line 
184. A cut-out 226 is formed in the upper portion of the glue 
tab panel portion 170 and extends downwardly from the upper 
edge 228 for a distance substantially equal to the maximum 
tolerance distance. Also, a cut-out 231 is formed in the lower 
portion of the glue tab panel portion 170 and extends upwardly 
from the lower edge 232 for a distance substantially equal to 
the maximum tolerance distance. Although the cut-outs 226 and 
23 0 are illustrated as V-shaped, it is understood that they can 
be of other geometrical configurations. Also,' although the 
cut-out portions 226 and 231 are illustrated as extending 
completely through the glue tab panel portion 170, it is 
understood that they can extend only partially through the glue 
tab panel portion 170. When a carton is formed from the carton 
blank of Figs. 7 and 8 by folding around the fold lines 160, a 
continuous bead 234 of adhesive, such as a hot melt adhesive, 
is superposed over the upper continuous strip 124, the cut-out 
226, the glue tab panel portion 170, the cut-out 230 and the 
lower continuous strip 126 so that these portions may be 
secured to superposed portions of the continuous strip of~the 
relatively flexible liquid impervious material 106. 

In Figs. 9 and 10, there is illustrated another preferred 
embodiment of the carton blank illustrated in Fig. 7 and in 
which corresponding parts are identified with the same 
reference numerals. In Fig. 9, the portion 125 of the 
continuous strip 124 of Fig. 7, the portion 127 of the 
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continuous strip 126 of Fig. 7 and the glue tab panel portion 
171 of the glue tab panel portion of Pig. 7 are made wider. 
Prior to the folding of the carton blank around the fold lines 
160, portions 236 of the upper and lower continuous strips 125 
and 127 and the glue tab panel portion 171 are folded'-back over 
and secured to adjacent portions of the upper and lower 
continuous strips 125 and 127 and the glue tab panel portion 
171. When a carton is formed from the carton blank, a bead 
(not shown) of adhesive, such as a hot melt adhesive, is 
superposed over the edge 238 formed by the folded over portions 
236. 

Another preferred embodiment of the invention is 
schematically illustrated in Figs. 11 and 12. A roll 270 of a 
relatively rigid paperboard material, such as that described 
above, is mounted so that a continuous strip 272 may be removed 
therefrom. The continuous strip 272 moves between a driven 
gravure roll 274 and an idler pressure applying roll 276. A 
supply tank 278 is mounted at a fixed location and holds a 
supply of a suitable adhesive material 280. A transfer roll 
282 is rotatably mounted to pass through the adhesive material 
280 and then to contact the raised surface 284 of the gravure 
roll 274 to coat the raised surface 284 with the adhesive 
material 280 and the gravure roll 274 then coats the central 
body portion 286 of the continuous strip 272 with the adhesive 
material 280 leaving opposite edge portions 288 and 290 
uncoated. Although a gravure roll is preferred, it is 
understood that other types of rolls can be used to apply the 
adhesive material to the continuous strip 272. 

A roll 292 of a relatively flexible fluid impervious 
material is mounted so that a continuous strip 294 may be 
removed therefrom. The roll 292 of a relatively flexible fluid 
impervious material can comprise a plastic coated paper 
material, such as that described above, but preferably 
comprises a laminated material, such as a kraft paper and a 
film of polypropylene or other materials having similar 
characteristics laminated thereto or a film of a plastic 
material. The continuous strip 272 and the continuous strip 
294 are passed between a driven roll 296 and an idler pressure 
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applying roll 298 to secure the central body portion 300 of the 
continuous strip 294 to the central body portion 286 of the 
continuous .strip 272 leaving opposite edge portions 302 and 304 
- -unsecured. The continuous strip 272 and the continuous strip 
.294 are then passed through conventional apparatus 306 to 
provide the continuous strip 272 with cut and fold lines. in 
Figs. 11 and 12, the continuous strip 272 is illustrated as 
being of a width so that only one coating of adhesive is 
applied thereto. However, it is understood that the continuous 
strip 272 can have a width so that a plurality of spaced apart 
adhesive coatings may be applied to the continuous strip 272 so 
that a plurality of continuous strips 294 can also be secured 
thereto. 

In Figs. 13 .and 14, there is illustrated a carton blank 
308 formed by the process illustrated in Figs. 11 and 12. The 
carton blank 308 has an outer surface 310 and an inner surface 
312. The' carton blank 308 is similar to the carton blank 150 
of Figs. 7 and 8 except that the continuous strips 124, 126 and 
128 have not been included and corresponding parts have been 
identified with the corresponding reference numerals. Other 
portions of the carton blank 150 include a left side edge 152, 
a back panel portion 162, a left side panel portion 164, a top 
back panel portion 176, a top left side panel portion 178, a 
bottom back portion 188, a bottom left side panel portion 190. 
The central body portion 300 of a rectangularly shaped sheet 
314 of the flexible plastic film 294 is adhesively secured to 
the central body portion 286 of the relatively rigid paperboard 
material so that the opposite edge portions 302 and 304 are 
unsecured. As illustrated, portions of the edges of the 
rectangularly shaped sheet 314 underlie the edges 152, 154, 156 
and 158. However, it is understood that the top edge 316 of 
the rectangularly shaped sheet 314 may be "spaced from the top 
edge 156 and the bottom edge 318 of the rectangularly shaped 
sheet 314 may be spaced from the bottom edge 158. As 
illustrated in Fig. 13, the central body portions 286 and 300 
are secured together between the lines 320 and 322. 

Another preferred embodiment of the invention is 
schematically illustrated in Fig. 15. A continuous strip 330 
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of a relatively rigid material, such as paperboard, is pulled 
from the roll 332. A plurality of strips 334 of a relatively 
flexible material, similar to the strips 124, 126, and 128 are 
pulled from the roll 336 and are positioned at spaced apart 
locations beneath the continuous strip 330 for movement 
therewith. 

A continuous strip 340 of a relatively flexible fluid 
impervious material, such as those described above, is pulled 
from the roll 342 and fed into an adhesive coating station 344. 
The continuous film 340 is fed between a driven gravure roll 
346 having at least one raised surface and an idler pressure 
applying roll 348. A supply tank 350 is mounted at a fixed 
location and holds a supply of a suitable adhesive material 
352. A transfer roll 354 is rotatably mounted to pass through 
the adhesive material 352 and then to contact the raised 
surfaces of the gravure roll 346 to coat them with the adhesive 
material 3 52. The coated continuous film 340 passes over guide 
roller 356 and 358. The coated continuous film 340, the strips 
334 and the continuous strip 330 pass between a drive roll 360 
and a pressure applying idler roll 362 to secure the strips 334 
to. the coated continuous film 340 and the portions of the 
continuous strip 330 of a relatively rigid material between the 
strips 334 to the continuous film 340. In some instances both 
the drive roll 360 and the idler roll 362 are driven. The 
laminated product 364 is then fed into conventional apparatus 
366 for further processing. Although a gravure roll is 
disclosed, it is understood that any conventional apparatus can 
be used to apply the adhesive material to the continuous film 
340. 

Some of the patterns of the adhesive materials applied by 
the gravure rolls 36 and 346 are illustrated in Figs. 16-18. 
If the gravure roll 36 or 346 applies a continuous film of the 
adhesive material as illustrated in Pig. 16 in the apparatus of 
Figs. 2 and 15, then the plurality of strips 104 or 334 and the 
portions of the continuous strip 90 or 33 0 between the 
continuous strip 104 or 334 will be adhered to the continuous 
strip of a relatively flexible, fluid impervious material 106 
or 340. If desired, the gravure roll 36 or 346 can apply an 
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adhesive pattern as illustrated in Fig. 17 so that the 
continuous strip 90 or 330 is adhered to the continuous strip 
106 or 340 at spaced apart intervals 368. The gravure roll 36, 
274, and 346 , if the continuous strips 334 are omitted, can 
apply a pattern of adhesive to the continuous strip 6 and 340 
or the continuous strip 272, as illustrated in Fig. 18, to 
secure the central body portion of the continuous strip 42, 294 
or 340, to the central body portion of the continuous strip 6, 
272 and 33 0. If the continuous strips have been omitted, the 
pattern will contain non adhesive areas 370 . 

While illustrative and presently preferred embodiments of 
the invention have been described in detail herein, it is to be 
understood that the inventive concepts may be otherwise 
variously embodied and employed and that the appended claims 
are intended to be construed to include such variations except 
insofar as limited by the prior art. 
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What Is Claimed Is: 

1. Apparatus for forming a laminate of materials for use 
in forming cairton blanks comprising: 

a first roll mounted at a fixed location for rotational 
movement ; 

a second roll mounted adjacent to said first roll so as to 
form a nip therebetween; 

drive means . for rotating at least one of said first and 
second rolls; 

at least a first guide means for guiding a continuous 
strip of a relatively rigid material into said nip; 

at least a second guide means for guiding a continuous 
strip of a relatively flexible, fluid impervious material into 
said nip so that, said continuous strip of a relatively rigid 
material and said continuous strip of a relatively flexible, 
fluid impervious material have facing surfaces; 

at least portions of at least one of said facing surfaces 
having an adhesive coating thereon; 

said at least a first guide means and said at least a 
second guide means being located so that said continuous strip 
of a relatively rigid material and said continuous strip of a 
relatively flexible, fluid impervious material enter said nip 
only from one side of a plane tangent to said first roll and 
said second roll at said nip to secure at least portions of 
said relatively rigid material and said relatively flexible, 
fluid impervious material together. 

2. Apparatus in claim 1 wherein: 

said portions of adhesive coating being located so that a 
plurality of spaced apart strips of said relatively rigid 
material and said relatively flexible fluid impervious material 
are not secured together . 

3. Apparatus- as in claim 2 wherein: 

said at least portions of said adhesive coating being on 
said facing surface of said continuous strip of a relatively 
flexible, fluid impervious material. 

4. Apparatus as in claim 1, 2 or 3 wherein: 

said first and second guide means being located so that 
said continuous strip of a relatively rigid material contacts 
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one of said first and second rolls before said continuous strip 
of a relatively flexible, fluid impervious material contacts 
said continuous strip of a relatively rigid material. 

5. Apparatus as in claim 1 and further comprising: 

at least a third guide means for guiding a plurality of 
spaced apart, relatively narrow continuous strips of a 
relatively flexible material into said nip; 

said third guide means being located so that said 
plurality of spaced apart, relatively narrow continuous strips 
of a relatively flexible material are between said continuous 
strip of a relatively rigid material and said continuous strip 
of a relatively flexible, fluid impervious material; 

at least other portions of said adhesive coating being 
located to secure said plurality of spaced apart, relatively 
narrow continuous strips of a relatively flexible material' to 
portions of said continuous strip of a relatively flexible, 
fluid impervious material but not to said continuous strip of a 
relatively rigid material; and 

said at least third guide means being located on said one 
side of said plane tangent to said first roll and said second 
roll at said nip. 

6. Apparatus as in claim 5 wherein: 

said first, second and third guide means being located so 
that said continuous strip of a relatively rigid material 
contacts one of said first and second rolls, then said 
plurality of spaced apart, relatively narrow continuous strips 
of a relatively flexible material move into contact with said 
continuous strip of a relatively rigid material and then said 
continuous strip of a relatively flexible, fluid impervious 
material contacts at least portions of said continuous strip of 
a relatively rigid material and said plurality of spaced apart, 
relatively narrow continuous strips of a relat ively flexible 
material . 

7. Apparatus as in claim 1 and further comprising: 
rotary cutting and creasing means located before said 

first and second rolls for forming at least some cut lines and 
fold lines in said continuous strip of a relatively rigid 
material; and 
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rotary cutting means for cutting said laminated continuous 
strips of said relatively rigid material and said relatively 
flexible, fluid impervious material into individual carton 
blanks having cut and fold lines. 

8. Apparatus as in claim 6 and further comprising: 
collecting means for collecting said individual carton 

blanks in at least one vertical stack; and 

the upper surface of each of said individual carton blanks 
in said at least one vertical stack comprising said relatively 
flexible, fluid impervious material. 

9. Apparatus as in claim 5 and further comprising: 
rotary cutting and creasing means located before said 

first guide means for forming at least some cut lines and fold 
lines in said continuous strip of a relatively rigid material; 
and 

rotary cutting means for cutting additional cut lines in 
said laminated continuous strip of said relatively rigid 
material, at least one of said plurality of spaced apart, 
relatively narrow continuous strips of a relatively flexible 
material and said continuous strip of a relatively flexible, 
fluid impervious material into individual carton blanks 
having -cut and fold lines. 

10. Apparatus as in claim 9 and further comprising: 
said first, second and third guide means being located so 

that said continuous strip of a relatively rigid material 
contacts one of said first and second rolls, then said 
plurality of spaced apart, relatively narrow continuous strips 
of a relatively flexible material move into contact with said 
continuous strip of a relatively rigid material and then said 
continuous strip of a relatively flexible, fluid impervious 
material contacts at least portions of said continuous strip of 
a relatively rigid material and said plurality of spaced apart, 
relatively narrow continuous "strips of a relatively flexible 
material . 

11. Apparatus for use in forming carton blanks 
comprising: 

rotary cutting and creasing means mounted at a fixed 
location; 
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moving means for moving a continuous .strip of a relatively 
rigid material into said rotary cutting and creasing means so 
that said rotary cutting and creasing means form at least some 
cu t lines and fold lines in said continuous strip of a 
relatively rigid material; 

a first roll mounted at a" fixed location; 

a second roll mounted adjacent to said first roll so as to 
form a nip therebetween; 

drive means for rotating at least one of the first and 
second rolls; 

at least a first guide means for guiding said continuous 
strip of a relatively rigid material having said cut and fold 
lines into said nip; 

at least a second guide means for guiding a continuous 
strip of a relatively flexible, fluid impervious material into 
said nip so that said continuous strip of a relatively rigid 
material and said continuous strip of a relatively flexible, 
fluid impervious material have facing surfaces; 

at least portions of at least one of said facing surfaces 
having an adhesive coating thereon; 

said first and second rolls applying sufficient force on 
said continuous strips of said relatively rigid and relatively 
flexible materials at said nip so as to laminate said 
continuous strip of said relatively rigid material and said 
continuous strip of a relatively flexible fluid impervious 
material together; 

rotary cutting means for cutting additional cut lines in 
said laminated continuous strips of said relatively rigid' 
material and said relatively flexible, fluid impervious 
material into individual carton blanks having cut and fold 
lines; and 

collection means for collecting said individual carton 
blanks. 

12. Apparatus for forming a laminate of materials 
comprising: 

a driven coating applicator roll mounted at a fixed 
location for rotational movement; 

said coating applicator roll having a raised body portion 
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for use in transferring coating materials; 

coating means for applying an adhesive coating to said 
raised body portion; 

an idler roll mounted for rotational movement and for 
applying pressure on said raised body portion; 

first feeding means for feeding a continuous strip of a 
relatively rigid material between said coating applicator roll 
and said idler roll to apply a coating of adhesive material to 
the central body portion of said continuous strip of a 
relatively rigid material; 

a drive roll mounted at a fixed location for rotational 
movement ; 

another idler roll mounted for rotational movement and for 
applying pressure on said drive roll; 

second feeding means for feeding a continuous film of a 
relatively flexible fluid impervious material and said adhesive 
coated continuous strip of relatively rigid material between 
said drive roll and said another idler roll to adhesively 
secure said central body portion of said continuous strip of a 
relatively rigid material to the central body portion of said 
continuous film of a relatively flexible fluid impervious 
material so that opposite edge portions of said continuous film 
of a relatively flexible fluid impervious material are not 
secured to said continuous strip of a relatively rigid 
material ; and 

processing apparatus for further processing said secured 
together continuous strip of a relatively rigid material and 
continuous film of a relatively flexible fluid impervious 
material . 

13 . Apparatus for forming a laminate of materials 
comprising: 

a* driven coating applicator roll mounted at a fixed 
location for rotational movement; 

said coating applicator roll having a central raised body 
portion for use in transf erring coating materials; 

coating means for applying an adhesive coating to said 
raised body portion; 

an idler roll mounted for rotational movement and for ' 
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applying pressure on said raised body portion; 

first feeding means for feeding a continuous film of a 
relatively flexible fluid impervious material between said 
coating applicator roll and said idler roll to apply a coating 
of adhesive on the central body portion of said continuous film 
of a relatively flexible fluid impervious material; 

a drive roll mounted at a fixed location for rotational 
movement ; 

another idler roll mounted for rotation movement and for 
applying pressure. on said drive roll; 

second feeding means for feeding said adhesive coated 
continuous film of a relatively flexible fluid impervious 
material and a. continuous strip of a relatively rigid material 
between said drive roll and said another idler roll to laminate 
and secure together said central body portion of said 
continuous strip of a relatively flexible fluid impervious 
material and the central body portion of said continuous strip 
of a relatively rigid material. 

14. A carton blank comprising: 

a unitary sheet of a relatively rigid material having an 
inner surface and an outer surface; 

said unitary sheet of a relatively rigid* material having a 
left side edge, a right side edge, a top edge and a bottom 
edge ; 

said unitary sheet of a relatively rigid material having a 
plurality of cut and fold lines for dividing said unitary sheet 
of a relatively rigid material into a plurality of sidewall 
panel portions, a glue tab panel portion and a plurality of top 
and bottom panel portions extending outwardly in opposite 
directions from said plurality of sidewall panel portions and 
joined thereto by fold lines; 

said inner surface of said plurality of sidewall panel 
portions and said glue tab panel portion having a central body 
portion; 

said central body portion located between said fold lines 
between said plurality of sidewall panel portions and said 
plurality of top wall panel portions and said fold lines 
between said plurality of sidewall panel portions and said 
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plurality of bottom wall panel portions and extending into said 
glue tab panel portion; 

a rectangular sheet of a relatively flexible, fluid 
impervious material having a central body portion; 

said central portion of said rectangular sheet of- a 
relatively flexible, fluid impervious material being secured to 
said central body portion of said inner surface of said 
plurality of sidewall panel portions and said glue tab panel 
portion; 

said rectangular sheet of a relatively flexible, fluid 
impervious material having opposite edge portions; 

at least portions of one of said opposite edge portions 
overlying but not secured to at least portions of said 
plurality of top wall panel portions; and 

at least portions of the other of said opposite edge 
portions overlying but not secured to at least portions of said 
plurality of bottom wall panel portions. 

15. A carton blank comprising: 

a unitary sheet of a relatively rigid material having an 
inner surface and an outer surface; 

said unitary sheet of a relatively rigid material having a 
left side edge f a right side edge, a top edge* and a bottom 
edge ; 

said unitary sheet of a relatively rigid material having a 
plurality of cut and fold lines for dividing said unitary sheet 
of relatively rigid material into a plurality of sidewall panel 
portions, a glue tab panel portion and top and bottom panel 
portions extending outwardly from said sidewall panel portions; 

each of said plurality of sidewall panel portions, said 
glue tab panel portion and said top and bottom panel portions 
having an inner surface; 

a sheet of a relatively flexible, fluid impervious 
material superposed over said inner surface of said unitary 
sheet of relatively rigid material; 

first securing means extending between said right side 
edge and said left side edge for securing a first portion of 
said sheet of a relatively flexible, fluid impervious material 
to portions of said inner surfaces of said sidewall panel 
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portions located between said fold lines between said sidewall 
panel portions and said top and bottom panel portions and a 
first portion of said glue tab panel portion; 

a first sheet of a relatively flexible material secured 
to a second portion of said sheet of relatively flexible, fluid 
impervious material and superposed over said top panel portions 
and the portions of said inner surfaces of said sidewall panel 
portions between said first portion of said sheet of relatively 
flexible material and said fold lines between said sidewall 
panel portions and said top panel portions and a second portion 
of said glue tab panel portion; 

a second sheet of a. relatively flexible material secured 
to a third .portion of said sheet of a relatively flexible, 
fluid impervious _ material and superposed over said bottom panel 
portions and the portions of said inner surfaces of said 
sidewall panel portions between said first portion of said 
sheet of relatively flexible plastic material and said fold 
lines between said sidewall panel portions and said bottom 
panel portion and a third portion of said glue tab panel 
portion; 

said plurality of sidewall panel portions comprise a back 
panel portion, a right side panel portion, a front panel 
portion and left side panel portion; 

said glue tab panel portion extends outwardly from one of 
said left side and right side panel portions; 

said glue tab panel portion having an upper edge and a 
lower edge; 

a first cut-out portion in said glue tab panel portion 
extending inwardly from said upper edge; and 

a second cut-out portion in said glue tab panel portion 
extending inwardly from said lower edge. 

16. A carton blank -comprising: 

a unitary sheet of a relatively rigid material having an 
inner surface and an outer surface; 

said unitary sheet of a relatively rigid material having a 
left side edge, a right side edge, a top edge and a bottom 
edge ; 

said unitary sheet of a relatively rigid material having 
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a plurality of cut and fold lines for dividing said unitary- 
sheet of relatively rigid material into a plurality of sidewall 
panel portions, a glue tab panel portion and top and bottom 
panel portions extending outwardly from said sidewall panel 
portions ; 

each of said plurality of sidewall panel portions, said 
glue tab panel portion and said top and bottom panel portions 
having an inner surface; 

a sheet of a relatively flexible, fluid impervious 
material superposed over said inner surface of said unitary 
sheet of relatively rigid material; 

first securing means extending between said right side 
edge and said left side edge of securing a first portion of 
said sheet of a relatively flexible, fluid impervious material 
to portions of said inner surfaces of said sidewall panel 
portions located between said fold lines between said sidewall 
panel portions and said top and bottom panel portions and a 
first portion of said glue tab panel portion; 

a first sheet of a relatively flexible material secured 
to a second portion of said sheet of relatively flexible, fluid 
impervious material and superposed over said top panel portions 
and the portions of said inner surfaces of said sidewall panel 
portions between said first portion of said sheet of relatively 
flexible material and said fold lines between said sidewall 
panel portions and said top panel portions and a second portion 
of said glue tab panel portion; 

a second sheet of a relatively flexible material secured 
to a third portion of said sheet of a relatively flexible, 
fluid impervious material and superposed over said bottom panel 
portions and the portions of said inner surfaces of said 
sidewall panel portions between said first portion of said 
sheets of relatively flexible plastic material and said fold 
lines between said sidewall panel portions and said bottom 
panel portion and a third portion of said glue tab panel 
portion; 

said plurality of sidewall panel portions comprise a back 
panel portion, a right side panel portion, a front panel 
portion and a left side panel portion; 



26 



CA 02205401 1997-05-14 



> WO 96/14986 PCT/OS9S/14763 

said glue tab panel portion extends outwardly from one of 
said left side and right side panel portions; and 

said glue tab panel portion and said first and second 
sheets of a relatively flexible material having a sufficient 
width so that portions thereto may be folded back upon.* 
themselves is that a bead of adhesive may be applied to the 
folded edge portions and the adjacent portions of the glue tab 
panel portion and the first and second sheets of a relatively 
flexible material. 
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